The expression of the Escherichia coli fis gene is strongly dependent on the superhelical density of DNA.
The Escherichia coli DNA architectural protein FIS is a pleiotropic regulator, which couples the cellular physiology with transitions in the superhelical density of bacterial DNA. Recently, we have shown that this effect is in part mediated via DNA gyrase, the major cellular topoisomerase responsible for the elevation of negative supercoiling. Here, we demonstrate that, in turn, the expression of the fis gene strongly responds to alterations in the topology of DNA in vivo, being maximal at high levels of negative supercoiling. Any deviations from these optimal levels decrease fis promoter activity. This strict dependence of fis expression on the superhelical density suggests that fis may be involved in 'fine-tuning' the homeostatic control mechanism of DNA supercoiling in E. coli.